Study objective-The study was undertaken to identify any relationship between the mortality of frail elderly people living at home and their housing conditions. Design and setting-A cohort of frail elderly people living in Yao City, Osaka Prefecture, Japan was followed for six years. Data on demographic variables, activities of daily living, the disease that was the main cause of the disability, medical treatment, the feasibility of continuing family care, and some housing conditions were collected in December 1983 by interview during home visits. Deaths were checked for each year for five years. Subjects-Altogether 423 people aged 65 years or more living at home in Yao City who were disabled and housebound for at least three months were studied. Measurements and main results-Life table analysis and multivariate logistic regression analysis were done. The cumulative survival rates of old people with good housing conditions were higher than those with poor housing conditions in each group stratified by age, sex, or the activities of daily living level. The odds ratio for poor housing conditions compared with good housing conditions for five year mortality remained highly significant after adjustment for potential confounding factors including age, sex, and the activities of daily living level by logistic regression analysis. Conclusions-The mortality of frail elderly people living at home is affected by housing conditions. Programmes to improve housing conditions of the disabled are important for home care of the elderly.
people the mortality within one year of admission in some state hospitals in New York was higher (35-40%) than that in all institutions (24%) including old people's homes, nursing homes, and state hospitals. Smith and Lowther2 reported that the one year mortality was 27% in a local authority residential home in Edinburgh. The Leicestershire , and found that the differences in survival between patients in National Health Service hospitals and residents of homes for the elderly disappeared after adjustment for variations between populations in age, sex, and level of incapacity.
Survival of the elderly is affected by functional capacity,4 6 which is usually measured in terms of the activities of daily living score. A study that followed up people with disabilities living at home in Canterbury5 showed that increased dependency was associated with increased mortality. A study in Japan6 confirmed that the difference in mortality between people with high and low activities of daily living scores did not disappear when differences in age and sex were corrected for. Factors other than functional capacity or health status associated with mortality have been studied, including self rated health,7 social support,8 9 satisfaction with life,'0 " and the social class.12
Most studies of the relationship between mortality and psychosocial factors have dealt with the general population.7 '2 Follow up studies of the frail elderly have concentrated on those in institutions, 1 4 and studies offrail old people living at home are few.5 The frail elderly tend to live in small homes, and housing conditions might be one factor influencing mortality. This study was done to clarify whether poor housing conditions are associated with the increased mortality seen in frail elderly people living at home. between the groups was examined by the log rank test. The variables that showed a significant difference (p<005) were age, sex, activities of daily living level, presence or absence of decubital ulcers, feasibility of continuing family care, presence or absence of a room for bathing, and ease of using the toilet.
Methods
The main purpose of the study was to examine the effect of housing conditions on the prognosis for the frail elderly, so survival curves were compared between two groups classified by their housing conditions with other variables that had shown a significant difference on survival rates as control variables. After the subjects had been stratified according to age, sex, activities of daily living level, or feasibility of continuing family care, survival rates with good or poor housing conditions were compared in each stratified group. The variable of the presence or absence of decubital ulcers was not used as a control variable because the number ofsubjects with these ulcers was small. In each stratified group, the survival rates of the elderly with good housing conditions were higher than those of the elderly with poor housing conditions (table III) . In particular, the difference in survival rates was significant for subjects aged 65-79 years, for women for those with a high activities of daily living level, and for those for whom continuing family care was feasible.
LOGISTIC REGRESSION ANALYSIS
Age, sex, the activities of daily living level, the presence or absence of decubital ulcers, the feasibility of continuing family care, and housing conditions had a predictive value with regard to survival rates to the frail elderly. To adjust for other potential confounding variables, the variable of housing conditions and the five other variables mentioned above were entered simultaneously into a logistic regression model (table  IV) . The estimated odds ratios for the variables were calculated. Analysis was done for mortality at one, three, and five years. Poor housing conditions had a closer relationship to mortality as the follow up period increased; at five years, the odds ratio was 1-80, which was statistically significant. The variables of male sex, age 80 years or more, and a low activities of daily living level tended to have high odds ratios. The odds ratios associated with the presence of decubital ulcers and the feasibility of continuing family care being poor were not significant after adjustment for other confounding factors.
Discussion
The subjects of this study, 423 elderly people, corresponded to 1-8% of the population aged 65 years and over in Yao City. A nationwide survey done in 1986's estimated that the number of frail elderly who had been housebound for at least six months in Japan was 222 000, which was 1-8% of the population at that age. The cohort of our study seemed to be of an appropriate size.
The results reported here suggested that housing conditions influenced the mortality of the frail elderly living at home. Although analyses of large numbers of subjects tend to yield a high likelihood of significance being found by chance, the influences of poor housing conditions on survival rates seem to be more evident when the subjects live in conditions that are othewise better for mortality; being younger, female sex, a high activities of daily living level, or feasibility of continuing family care being good. It was also found that the odds ratios 
